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650a Wednesday, February 29, 2012interaction in other transmembrane proteins such as GpA and BNIP3. Cur-
rently, we are using site directed mutagenesis and ToxR activity assays to an-
alyze the importance of this sequence motif for the interaction between the
helices. Single mutations were made at three specific points, changing the small
amino acids (Ala374, Ser378, and Gly382) to five different amino acids (Ala,
Cys, Gly, Ile, and Ser). Relative activity measurements were made comparing
the activity of the mutant protein to that of the wild type protein. Through these
comparative measurements we can assess their role in helix-helix interaction.
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Lipids and DNA complex, so called lipoplex, is a promising materials for gene
(for example si-RNA) delivery. The lipoplex were thought to be randomly ag-
glomerated. But the first article written by C. R. Safinya et al. (Science 1998,
128, 78-81) suggested an model of orderly aligned lamellar layers proved by
small angle x-ray scattering (SAXS).
In this study, we observe the lipoplex by transmission electron microscope
(TEM). Samples are the lipoplex made from cationic lipid: DOTAP (1,2-Dio-
leoyl-3-Trimethylammonium-Propane), zwitter ionic lipid: DOPC (1,2-Do-
leoyl-sn-Glycero-3-Phosphocholine), and plasmid DNA. Newly developed
Zernike phase contrast TEM is used in order to get more contrast, and cryo-
transfer is used in order to preserve configuration of bio matter into ice by
the quick freezing.
In addition, we use a new observation method; TEM tomography. If we use
transmission images from conventional TEM, it is difficult to know the confor-
mational structures of complicated arranged object. To solve this problem, we
take dozens of TEM images with be tilted from 70 to 70 degree by 2 degree
steps, and reconstructed to the conformational structure.
Due to the tomography treatment, the conformational structure of the complex
can be analyzed. We can analyze not only the boundary structure of the com-
plex agglomeration, but also inside structure. Moreover, we want to discuss
about the production process of the lamellar structure based on the results of
the TEM tomography observation.
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P. aeruginosa and other Gram-negative pathogens use a Type 3 Secretion (T3S)
system to secrete and inject proteins into eukaryotic cells. The T3S system re-
sembles a ‘‘nanosyringe’’ formed by a basal body that spans both bacterial
membranes and a needle structure through which proteins are secreted. The se-
creted proteins translocate across the target cell membrane presumably through
a proteinaceous pore or translocon assembled by two T3S proteins, the translo-
cators PopB and PopD. We have recently shown that PopB and PopD effi-
ciently bind liposomal membranes, homo or hetero-oligomerize individually
or in combination, and form discrete size pores in membranes. (Romano et
al, 2011 Biochemistry. 50 (33), 7117-31). However, it remains unknown how
these complexes assemble and what is their specific composition. We studied
the order of protein-protein and protein-membrane interactions preceding com-
plex assembly by time-resolved FRET. Consequently, membrane inserted com-
plexes were studied using single-molecule fluorescence photobleaching on
supported lipid bilayers.
Time-resolved FRET studies revealed unfolded translocators bind to the mem-
brane first, then oligomerize and form discrete transmembrane pores. Single-
molecule analysis indicated translocators form similar oligomeric structures
when assembled individually, and larger hetero-complexes when assembled to-
gether. Our data provides a first report on the stoichiometric arrangement of
membrane inserted T3S translocators.
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Medicine, Baltimore, MD, USA.Biofilms are the archetype for smart materials where microcolonies of live bac-
teria and layers of dead cells are encapsulated in a hydrated matrix of polysac-
charides, proteins and exopolymeric substances. We engineered synthetic
biofilms to study their ecology_i.e. the cells’ relationship to each other and
their environment. In particular, we investigated the physical parameters gov-
erning prokayrotic cell-to-cell signaling in a vascularized model of a biofilm,
comprised of bacteria that are genetically engineered to transmit and receive
so-called quorum-sensing signals based on the lux operon functionally linked
to fluorescent reporters. Numerical modeling of these experiments reveals
that gene expression is vitally dependent on the location within the biofilm
and proximity to microchannels in the array, elements easily accessible in
the model. Moreover, we observe synchronization in fluorescence from the
microcolonies comprising the biofilm in a repetitive, pulsatile environment
as shown in the figure. We
find that the concentration of
luxR mRNA varies measur-
ably with C6HSL concentra-
tion and time indicating
autoregulation of luxR. More-
over, flow cytometry data
identifies two phenotypes in
the cell population: one with
a high C6HSL threshold; an-
other with a lower threshold,
indicating bi-stability associ-
ated with positive autoregula-
tion of luxR.
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The nuclear envelope of eukaryotic cells is a complex structure consisting of
a double lipid bilayer and an underlying filamentous protein layer that is com-
posed primarily of lamin proteins. In many cell types the nucleus has an ovoid
or spherical shape; however, there are notable exceptions. For example, the
neutrophil cell has a multi-lobed nucleus. The transition from spherical to
multi-lobed morphology results from changes in the expression levels of two
major nuclear envelope proteins, lamin A and lamin B receptor (LBR), and
can be recapitulated in vitro using HL60 cells. Here we present a combination
of theoretical and experimental studies to describe shape transitions of the cell
nucleus. Positing that lamin A levels set the bending modulus and LBR over-
expression increases the surface area of the nuclear envelope at fixed nuclear
volume, we show that one can account for the observed morphological transi-
tion from a spherical to a multi-lobed nucleus. We determine that a single di-
mensionless constant composed of the shear modulus of the nuclear interior,
the bending modulus of the nuclear envelope, and the nuclear radius sets the
critical excess area for the transition. For larger surface areas, the spherical nu-
clear shape is elastically unstable and makes a first-order (i.e. discontinuous)
transition to a lobulated or wrinkled state. We compare our theoretical predic-
tions of both the critical excess area and the altered nuclear morphologies to
confocal images of nuclei in neutrophil-type HL60 cells that have genetically
modified levels of lamin A and LBR.Epithelial Channels & Physiology
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Ca2þ activation of Cl-- and Kþ-channels are key events underlying stimulated
fluid secretion from parotid salivary glands. Cl--channels are exclusively pres-
ent on the apical plasma membrane (PM) while the localization of Kþ-channels
has not been established. Mathematical models have suggested that localization
of some Kþ-channels to the apical PM is optimum for fluid secretion. A com-
bination of whole cell electrophysiology and temporally resolved digital imag-
ing with local manipulation of intracellular [Ca2þ] was used to investigate if
Ca2þ-activated Kþ-channels are present in the apical PM of parotid acinar
cells. Initial experiments established Ca2þ buffering conditions that produced
brief, localized increases in [Ca2þ] following focal laser photolysis of caged-
Ca2þ. Conditions were employed to isolate Kþ and Cl- conductances.
Wednesday, February 29, 2012 651aPhotolysis at the apical PM resulted in a robust increase in Kþ and Cl- currents.
A localized reduction in [Ca2þ] at the apical PM following photolysis of Diazo-
2, a caged-Ca2þ chelator, resulted in a decrease in both Kþ and Cl- currents.
The Kþ currents evoked by apical photolysis were partially blocked by both
paxilline and TRAM-34, specific blockers of BK and IK respectively and al-
most abolished by incubation with both antagonists. Apical TRAM-34 sensitive
Kþ currents were also observed in BK null parotid acini. In contrast, when the
[Ca2þ] was increased at the basal PM no increase in either Kþ or Cl- currents
was evoked. These data provide strong evidence that Kþ- and Cl--channels are
similarly distributed in the apical PM. Furthermore, both IK and BK channels
are present in this domain and that the density of these channels appears higher
in the apical vs. basal PM. In total, this study provides support for a model in
which fluid secretion is optimized following expression of Kþ-channels specif-
ically in the apical PM.
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Dahl salt-sensitive (SS) rats fed a high salt diet exhibit increased blood pressure
and renal damage. Epithelial sodium channel (ENaC), is responsible for the fine
tuning of Naþ absorption in the kidney. We and others have shown recently that
members of the epidermal growth factor (EGF) family are important for main-
taining transepithelial Naþ transport and that EGF biphasically modulates so-
dium transport in principal cells. A combination of electrophysiological,
immunohistochemical, biochemical, microscopy and chronic studies in vivo
and in vitro was used here to provide mechanistic insights on how ENaC is reg-
ulated by EGF and how changes in this pathway contributes to salt induced hy-
pertension in the SS rats. Western blotting and immunohistochemistry analyses
demonstrate that expression of ENaC subunits are significantly increased in SS
rats fed a high salt diet and in SS versus consomic, salt-resistant SS-13BN rats.
Patch clamp analysis of ENaC activity in split opened tubules also demon-
strated upregulation of ENaC activity in SS rats fed a high salt diet. As mea-
sured by ELISA, EGF concentration in the kidney cortex of SS rats fed
a high salt diet was significantly lower compared to rats on a low salt diet.
To directly evaluate EGF effect on the development of hypertension and
ENaC activity, EGF was intravenously infused and MAP was monitored con-
tinuously. Supplementation of EGF prevented the development of hypertension
in SS rats and attenuated renal glomerular and tubular damage. Moreover,
chronic infusion of EGF decreased ENaC activity in isolated distal nephron.
Thus, EGF and related growth factors are decreased under conditions of an el-
evated dietary NaCl intake leading to decreased activation of the EGF receptor
and thus resulting in the insertion of enhanced ENaC in the apical membrane of
the principal cells.
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The epithelial Naþ channel (ENaC), which constitutes the limiting conduit for
transepithelial Naþ transport in several tissues, is inhibited by extracellular
Naþ. Extracellular Naþ likely inhibits ENaC allosterically by binding at low
affinity sites in the large extracellular regions of ENaC subunits. These sites
remain unidentified. Examination of a recent comparative model of the
ENaC a subunit revealed an acidic cleft, analogous to the acidic region ob-
served in the resolved structure of acid sensing ion channel 1 (ASIC1). We hy-
pothesized that this cleft may contain the putative low affinity Naþ effector
sites. We mutated acidic residues within the defined region of the a subunit,
and measured the effect of mutation on Naþ self-inhibition. We identified
one site in the peripheral finger domain at which mutation reduced Naþ self-
inhibition. Testing the analogous sites in the b and g subunits produced a sim-
ilar result. Inspection of our a ENaC model suggested that this site is near
a poorly conserved loop emanating from a b-sheet from the central core of
the structure. Scanning mutagenesis of the loop revealed marked effects on
Naþ self-inhibition. Introducing cys to both the site on the finger domain
and the nearby loop led to channels that were strongly stimulated by dithio-
threitol. Our results suggest that conformational changes in the acidic cleft
are associated with channel gating, making it a candidate for a Naþ sensor
site on ENaC.3306-Pos Board B167
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Thiazolidinediones (TZDs) are peroxisome proliferator-activated receptor
gamma (PPARg) agonists used to treat type II diabetes. Recent studies have
shown that TZDs can cause fluid retention and oedema by increasing sodium
reabsorption in the renal collecting duct. Those side effects may be caused
by the up-regulation of the epithelial Naþ channel (ENaC) and Naþ/Kþ-
ATPase. However, the mechanisms involved are not clearly understood.
Our goal is to study the effects and the mechanisms involved in rosiglitazone
action on the expression and function of ENaC. To do so, we performed
two electrode voltage clamp studies (TEVC) in Xenopus laevis oocytes ex-
pressing PPARg receptor, wild type (wt) and mutant ENaC channels. We
have shown that a 48h treatment with 10 mM RGZ produced a 2-fold increase
of ENaC activity and this activation is blocked by GW9662, a PPARg antag-
onist. We have also generated a mutation in a potential SGK1 (serum- and
glucocorticoid-regulated kinase) binding site in the ENaC subunit and ex-
pressed the mutant channel together with the PPARg receptor in Xenopus oo-
cytes. RGZ-induced activation was similar in both wt and mutant channels,
suggesting that direct phosphorylation of ENaC by SGK1 is not involved in
this regulation. SGK1 is also known to inhibit ENaC internalization through
Nedd4-2 phosphorylation and subsequent inactivation. ENaC lacking Nedd4-
2 binding motifs (Liddle’s mutation) are not stimulated by RGZ. Those results
suggest RGZ treatment have increased ENaC expression and activity through
Nedd4-2 inhibition mediated by SGK1. In accordance with these results,
RGZ increase the activity of ENaC by enhancing its cell surface expression,
most probably indirectly, through the increase of SGK1 expression. Western
blot analysis and confocal microscopy experiments have confirmed that the
RGZ-induced ENaC activity and expression via the SGK1/Nedd4-2 pathway
in our model.
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Brain Liver Intestine Naþ Channel (BLINaC) is an ion channel of the DEG/
ENaC gene family of unknown function. Expression of rat BLINaC (rBLINaC)
in Xenopus oocytes leads to small unselective currents that are only weakly
sensitive to amiloride. rBLINaC is potently inhibited by micromolar concentra-
tions of extracellular Ca2þ and removal of Ca2þ leads to robust currents and
increases Naþ selectivity. Recently we identified the fenamate flufenamic
acid (FFA) and related compounds as agonists of rBLINaC. Application of mil-
limolar concentrations of FFA to rBLINaC expressing oocytes induces a robust,
Naþ-selective current, which is partially blocked by amiloride. The identifica-
tion of FFA as an artificial activator for BLINaC suggests the presence of an
endogenous ligand.
In rodents, the blinac mRNA is expressed mainly in brain, liver and intestine; in
humans, it is mainly expressed in the small intestine. Immunhistochemical
stainings of mouse liver revealed prominent expression of the BLINaC protein
in the apical membrane of cholangiocytes lining the bile duct of mice, poten-
tially implicating BLINaC in the generation of secondary bile. Guided by
this localisation we tested whether the channel is affected by bile. The applica-
tion of diluted bile to Xenopus oocytes expressing rBLINaC indeed induced
a strong and reversible amiloride-sensitive unselective current. We identified
bile salts as the BLINaC-activating molecules in bile and are currently trying
to unravel the mechanistic basis of this activation. Bile salts are amphiphatic
molecules that affect the structure, curvature and fluidity of membranes and
might thus be activating BLINaC indirectly via a membrane dependent mech-
anism. Using a chimeric approach with ASIC1a, a related but bile salt-
insensitive channel, we are currently defining the domains of BLINaC that
are crucial for sensing membrane modulation induced by bile salts.
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The salivary gland is an example of an epithelial tissue that transports fluid iso-
tonically, and at a (relatively) high overall rate. Aquaporins are integral mem-
brane proteins that are usually thought to play a crucial role in enhancing
membrane water permeability by an amount sufficient to achieve these
